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Electrochemical Impedance Spectroscopy (EIS)

* Advantages

— Non-destructive

* Low Perturbations (Linear polarization regime)
* Fast, reproducible and convenient

— Ability to quantitatively segregate processes with
different rate constants.

* Disadvantages
— Difficult to interpret

— Non-ideal behavior

« Complicated by surface films and adsorbed species and porous
electrodes
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Electrochemical Impedance Spectroscopy (EILS)

Charge transfer Process with mass transfer effects
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EIS of Carbon Anode 1n a L1 Ion Cell
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EIS of LiN1,_ Co,O, Cathode
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JPL EIS of a L1 Ion Cell
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DC Polarizations in L1 Ion Cell
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EIS of Carbon Anode at LT
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JPL EIS of Oxide Cathode at LT
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JPL EIS of LiIon cell at LT
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JPL EIS of Li Ion cell at LT
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JPL Cycling (100%DOD) at 25°C
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JPL EIS During Cycling
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JPL EIS During Cycling
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Summary

* Electrochemical impedance Spectroscopy 1s a
useful technique to follow the the interfacial
changes 1n a Li 10n cell.

 (Cathode contributes significantly to the overall
cell impedance.

 The SEI resistance of both anode and cathode

Increase
« At low temperatures
* During storage
* During cycling
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